Structure and inherent properties of the bacteriophage lambda head shell. V. Amber mutants in gene E.
A total of 940 amber mutants in gene E of bacteriophage lambda was isolated to study the structure-function relationship of the gene product, the major capsid protein. The mutants were mapped to 43 mutation sites, most of which have been located, albeit tentatively, at exact points in the known base sequence, by deletion mapping and by the specificity of mutagenesis and the patterns of suppression. The patterns of suppression were interpreted in terms of both the efficiency of insertion of amino acid residues by suppressors and the exchangeability of amino acid residues. The exchangeability seems to be related to the hydrophilicity of the residues themselves and their environment, as well as to the functional similarity between the replaced and the inserted amino acid residues. Suppression of two of the mutations resulted in the production of characteristic aberrant head-related structures, each showing a defect in a different functional site in the protein. This, together with the approximate positions of some specific missense mutations as determined in this study, revealed the distribution of the functional sites along the polypeptide chain of the gene E product.